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hemaggl ut i ni n/ est er ase gene and use thereof in diagnosis of and vaccine 
preparation against canine infectious respiratory disease 
I NVENTOR( AUTHOR) : Brownlie, John; Chal ker , Vi ct or i a Jane; Erles, Kerstin 
LOCATI CN: UK, 

ASSIGNEE: The Royal Veterinary College 

PATENT: PCT I nt er nat i onal ; WD 20041 1651 A1 DATE: 20040205 
APPLICATION: WD 2003GB2832 ( 20030701 ) * GB 20021 7434 ( 20020727) 
PAGES: 150 pp. CODEN: PI XXD2 LANGUAGE: English 
PATENT CLASSI FI CATI ONS' 

CLASS: C12N-015/50A; C07K- 01 4/ 1 65B; G01 N- 033/ 50B; C12Q- 001/ 68B; 
C12N-007/00B 



DESI GNATED COUNTRI ES 


AE; 


AG 


AL; 


AM 


AT; 


AU; 


AZ; 


BA; 


BB; BG; 


BR; 


BY; 


BZ; 


GA; CH; 


CN; CQ CR; 


CU 


CZ; 


DE 


DK; 


DM 


DZ; 


EC; 


EE; 


ES; 


FI ; GB; 


GD; 


GE; 


GH; 


GM HR; 


HU; ID; I L; 


I N 


I S; 


JP 


KE; 


KG; 


KP; 


KR; 


KZ; 


LC; 


LK; LR; 


LS; 


LT; 


LU; 


LV; MH; 


MD; M3; M<; 


MM 


M/V 


MK 


MZ; 


NI ; 


NQ 


NZ; 


CM 


PG; 


PH; PL; 


PT; 


RQ 


RU; 


SC; SD; 


SE; SG; SK; 


SL 


SY; 


TJ 


TM 


TN; 


TR; 


TT; 


TZ; 


UA; 


UG; US; 


UZ; 


VC; 


VN; 


YU; ZA; 


ZM ZW AM 


AZ 


BY; 


KG 


KZ; 


MD; 


RU 


DESI GNATED 


REGI CNAL: 


GH; 


GM 


KE 



; LS; MA/ VZ; SD; SL; SZ; TZ; UG; ZM ZW AT; BE; BG; CH; CY; CZ; DE; DK; 
EE; ES; FI ; FR; GB; GR; HU; IE; IT; LU; MD; NL; PT; RQ SE; SI ; SK; TR; BF; 
BJ; CF; CG; CI ; CM GA; GN; GQ GW M_; VR; NE; SN; TD; TG 



4/3, K/ 14 ( 1 1 em 1 f rom f i I e: 149) 
Dl ALOG( R) Fi I e 149: TGG Heal t h&WI I ness DB( SM; 
(c) 2010 Gal el Cengage. All rts. reserv. 

03194502 SUPPLI ER NUM3ER: 161189361 (USE FOPJVAT 7 OR 9 FOR FULL TEXT 
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Serological evidence of Ivycopl asrra cynos infection in canine 

infectious respiratory di sease. ( Aut nor abstract) 
. . . Chal ker , Vi ct or i a 

... AUTHOR ABSTRACT: for vacation or re- honing. The role of Ivycopl asrra 
cynos as an initiating agent in canine infectious respiratory disease 
was investigated by exam ni ng the serological response of dogs to this 
or gani sm . . 
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IVy cop I as mas associated with canine infectious respiratory 

di sease. ( Aut hor Abstract) 
Chal ker , Victoria J.; Owen, \Aanda M A. ; Pater son, Car en; Barker, 
Em I y; Brooks, Harriet; Rycroft, Andrew N. ; Brownlie, Joe 
Mcrobiology, 150, 10, 3491(7) 
Oct , 
2004 

DOCUIVENT TYPE: Author Abstract PUBLI CATI CM FORMAT": Magazi ne/ Jour nal ; 
Refer eed ISSN: 1350- 0872 LANGUAGE: English RECORD TYPE: Abstract 
TARGET AUDI ENCE: Ac ad em c 

Mycoplasmas associated with canine infectious respiratory 

di sease. ( Aut hor Abstract) 
Chal ker , Vi ct or i a J. . . 

AUTHOR ABSTRACT: Canine infectious respiratory disease ( CI RD) is a 
corrpl ex infection that occurs worldwide pr edorri nant I y in kennelled dogs... 
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Dl ALOG( R) Fi I e 399: GA SEARCH( R) 

(c) 2010 American Chemical Society. All rts. reserv. 
151418689 GA: 1 51 ( 1 9) 41 8689b JOURNAL 

Strain typing of M/copI asma cynos isolates from dogs with respiratory 
di sease 

AUTHCR(S): Manner ing, Sally A; IVbAuliffe, Laura; Lawes, Joanna R. ; 
Erles, Kerstin; Brownlie, Joe 

LOCATION: The Royal Vet er i nar y Col I ege, Hatfield, UK, AL9 7TA 

JOURNAL: Vet. Mcrobiol. ( Vet er i nar y M cr obi ol ogy) DATE: 2009 VOLUME: 
1 35 NUM3ER: 3- 4 PAGES: 292- 296 CODEN: VM CDQ I SSN: 0378- 1 1 35 

PUBLI SHER I TEM I DENTI FI ER: 0378- 1 135( 08) 00434- 3 LANGUAGE: Engl i sh 

PUBLI SHER: El sevi er B. V. 
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142133045 GA: 1 42( 8) 1 33045r PATENT 

Vaccines corrpr i si ng attenuated viruses and bacteria or ant i gen- encodi ng 
nucleic acids and antibodies for treating canine infectious respiratory 
di sease 

I NVENTOR( AUTHOR) : Brownlie, John; Chal ker , Vi ct or i a Jane; Erles, Kerstin 
LOGATI CM: UK, 

ASSI GNEE: The Royal Veteri nary Col I ege 

PATENT: PCT I nt er nat i onal ; WO 200502618 A1 DATE: 20050113 
APPLICATION: WO 2004GB2865 ( 20040701 ) * GB 20031 5323 ( 20030701 ) 
PAGES: 102 pp. CODEN: PI XXD2 LANGUAGE: English 
PATENT CLASSI FI GATI ONS: 
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I nvest i gat i ons i nt o a r at i onal I y desi gned nrodi f i ed I i ve vacci ne f or equi ne 
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st r angl es. 
Borst , Luke B 

, Suppl . B, v 70, n 06, p 202 p. , 20090000 
PUBLI GAT I CM DATE: 2009 

DCCUIVENT TYPE: Book Monograph 
RECORD TYPE: Abst r act 
LANGUAGE: Engl i sh 
ISBN: 9781109222883 

Fl LE SEGVENT: Bact er i ol ogy Abst r act s ( M cr obi ol ogy B) ; I rmunol ogy Abst r act s 
ABSTRACT: 

properties of a disease that could be controlled or even eradicated. 
The agent of strangles Streptococcus equi ssp. equi has a very narrow 
host range, infecting Equi dae almost exclusively. The majority... 

. . . t he cur r ent I y avai I abl e modi f i ed I i ve vacci ne st r ai n f or saf et y, 
efficacy and the molecular rrechani sm of attenuation. Fi rst we 
per f or rred a si rrpl e saf et y and ef f i cacy st udy i n poni es usi ng t he Pi nnacl e 
super . . . 

...electrophoresis and sequencing for single nucleotide polymorphisms 
(SNPs). To understand the mo I ecul ar rrechani sm of relative attenuation 
of this strain, we interrogated the genome of this strain using comparative 
genorri c sequenci ng. Usi ng. . . 

...10 genes will be t he target of further studies. Next we developed a high 

throughput animal model to screen for attenuation of virulence 

gene deleted mutants. \Ae showed that an intramuscular injection 

model using the zebrafish host was able to detect relative 

attenuation of gene deletion mutant strains. \Ae confirmed these 

r esul t s usi ng a corrpar abl e mammal i an model : an i nt r aper i t oneal 

i nj ect i on mouse model . Usi ng t hese model s we have devel oped a t r i pi e 

gene del et i on rrut ant whi ch wi I I . . . 

...During our exper i rrent s, we also noted that the zebrafish host developed 
a robust cellular i nf I arrrrat or y response to Streptococcus 
zooepi derri cus that was not observed in infection wi t h S. equi. Using 
whole genorri c zebrafish expression arrays... 

...increased expression of cytokines and factors irrportant for growth and 
di f f er ent i at i on of phagocyt es in fish i nj ect ed wi t h S. zoo whi I e 
acute phase proteins and ant i rri cr obi al lectins were up- regulated in fish 
i nj ect ed wi t h S. equi . 

DESCRIPTORS: Abscesses; Acute phase substances; Age; Animal models 

; Antimicrobial agents; CI i ni cal isolates; Cytokines; Deletion rrut ant 
; Differentiation; Genorres; Host range; Inminity; Infection; 
I nf I arrrrat i on. . . 

...Phagocytes; Pulsed- field gel electrophoresis; Si ngl e- nucl eot i de 

polymorphism; Strangles; Vaccines; Virulence; genorri cs; Dani o rerio; 
Equi dae; Streptococcus; Streptococcus equi 



12/3, K/ 2 ( 1 1 em 1 f rom f i I e: 50) 
DI ALOG( R) Fi I e 50: CAB Abst r act s 
(c) 2010 GAB I nt er nat i onal . All rts. reserv. 

0010147592 GAB Accessi on Nurrber : 20103127545 

I rrrruni sat i on of the equine uterus against Streptococcus equi 
subspecies zooepi derri cus using an intranasal attenuated 
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Sal rronel I a vect or . 

Causey, R. C. ; Artiushin, S. C. ; Crowley, I. F. ; Wber , J. A.; Horrol a, 
A. D. ; Kel I ey, A. ; Stephenson, L. A. ; Cpi tz, H. M ; Qui I rrai n, S. ; Ti money, 
J. F. 

Author email address: robert.causey@irrit.rraine.edu 

Depart rrent of Animal and Veterinary Sciences and the Mai ne Agriculture 
and Forestry Experi rrent Station, University of Maine, Crono, ME 
04469-5735, USA. 

Veterinary Journal vol. 184 (2): p. 156-161 

Publ i cat i on Year : 2010 

ISSN: 1090-0233 

Digital Cbj ect Identifier: 10. 1 01 6/ j . t vj I . 2009. 05. 001 

Publisher: Elsevier Ltd Oxford, UK 

Language: Engl i sh 

Record Type: Abstract 

Docurrent Type: Journal article 

I rrrruni sat i on of the equine uterus against Streptococcus equi 
subspecies zooepi derri cus using an intranasal attenuated 
Sal rronel I a vect or . 

Attenuated Sal rronel I a ent erica serovar Typhi murium M3N707, 
expressing the SzP protective protein of the M39 serovar of 
Streptococcus equi subspecies zooepi derri cus (SzP-M39) was 
t est ed f or its safety and efficacy as a nebulised intranasal vaccine 
against streptococcal uterine infections in mares. In a preliminary 
study, vaccinated mar es ( n =5) displayed serum nasal... 

. . . ut er i ne washes ( P <0. 05) . Assurri ng t he ut er i of al I ni ne mar es wer e 
f r ee of st r ept ococci pr i or to chal I enge wi t h 6. 3x1 0 SUP 9 col ony 
forrring units of S. e. zooepi derri cus M39, significantly fewer S. e. 
zooepi derri cus were cultured from the uterine flushings of 
expr essor - vacci nat ed mares ( n =4) corrpared to control... 

. . . DESCRI PTORS: i rrrruni zat i on; 

. . . CRGANI SM DESCRI PTORS: St r ept ococcaceae; . . . 

. . . St r ept ococcus; . . . 

. . . St r ept ococcus equi . . . 

...Streptococcus equi subsp. zooepi derri cus 
. . . BROADER TERMS: St r ept ococcaceae; . . . 

. . . St r ept ococcus; . . . 

. . . St r ept ococcus equi 
CABI CODES: Animal I rrrrunol ogy, ( New Mar ch 2000) ( LL650. . . 

...Animal Reproduction and Errbryology, (New March 2000) ( LL250 



12/3, K/ 3 ( 1 1 em 2 f rom f i I e: 50) 
Dl ALOG( R) Fi I e 50: CAB Abst r act s 
(c) 2010 GAB I nt er nat i onal . All rts. reserv. 

0009510138 CAB Accessi on Nurrber : 20083092287 

Efficacy of inactivated vaccine based on Streptococcus equi 
subsp. zooepi derri cus of porcine origin against virulent challenge in 
mouse model . 

Fan HongJi e; Lu ChengPi ng 

Author email address: f hj - 68@ohu. corrt I ucp@ij au. edu. cn 
Key Laboratory of Animal Disease Diagnostic and I rrrrunol ogy, Mnistry of 
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Agriculture, Nanjing Agricultural University, Nanjing 210095, China. 
Sci ent i a Agr i cul t ur a Si ni ca vol. 41 (2): p. 613-618 
Publ i cat i on Year : 2008 
ISSN: 0578- 1752 

Publisher: Editorial Depart rrent of Sci ent i a Agricultura Si ni ca 
Bei j i ng, Chi na 

Language: Chinese Surrrrary Language: English 

Record Type: Abstract 

Docurrent Type: Journal article 

Efficacy of inactivated vaccine based on Streptococcus equi 
subsp. zooepi derri cus of porcine origin against virulent challenge in 
mouse model . 

[ Cbj ect i ve] In order to evaluate the antigenic variability of 
Streptococcus equi subsp. zooepi derri cus of pig origin isolated 
in different regions in China and provide a guidance for devel oprrent of 
vaccine of Streptococcus . [Method] Groups of 12- week- old inbred ICR 
nice (10 nice per group) were i rmruni zed with formalin- 
inactivated whole bact er i urn eel I s of one of the 10 local isolates in 
corrpl et e Fr eund' s adj uvant . . . 

. .. in i ncorrpl et e Freund's adjuvant four weeks later. Groups of vaccinated 
and cont r ol ni ce wer e i nt r aper i t oneal I y chal I enged wi t h 5 LD SUB 50 
homogenous strains or 1.6x10 SUP 5 CFU of heterologous ATCC35246 strain 
two weeks post - vacci nat i on. [Result] The results showed that at least 90% 
i muini zed ni ce were protected against homogenous challenges except 
the i rrrruni zed group of CG-74-63, and 80 or more immunized ni ce 
were protected against heterologous ATCC35246 challenge. [Conclusion] 
There is no significant antigenic variability among the 10 
Streptococcus equi subsp. zooepi derri cus isolates of pig 
origin, the Streptococcus vaccine made one of vaccine strain can 
provided enough protection. 

. . . DESCRI PTORS: i mrnuni zat i on; ... 
. . . i nact i vat ed vacci nes 
. . . CRGANI SM DESCRI PTORS: St r ept ococcus equi subsp. 

zooepi derri cus 
. . . BROADER TERMS: St r ept ococcus equi . . . 

. . . St r ept ococcus; . . . 

. . . St r ept ococcaceae; 
... CABI CODES: Ani rral I mrrunol ogy, ( New Mar ch 2000) ( LL650 
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0009503084 GAB Accessi on Nurrber : 20083081812 

I deE reduces the bactericidal activity of equine neutrophils for 
St r ept ococcus equi 

Ti money, J. F. ; Yang, J. D. ; Liu, J.; Merant, C. 
Author email address: jtirroney@nail.uky.edu 

Q uck Equine Research Center, Department of Veterinary Science, 
University of Kentucky, Lexington, KY 40546- 0099, USA. 

Veterinary I rrrrunol ogy and I rrmunopat hoi ogy vol. 122 (1/2): p. 76-82 
Publ i cat i on Year : 2008 
ISSN: 0165-2427 

Publisher: Elsevier Amsterdam Netherlands 

Language: Engl i sh 

Record Type: Abstract 

Docurrent Type: Journal article 

Page 15 



10563199a. txt 



I deE reduces the bactericidal activity of equine neutrophils for 
St r ept ococcus equi 

Streptococcus equi ( S. equi ) causes equine strangles, a highly 
contagious and widespread purulent I yrrphadeni t i s of t he. . . 
. . equi into culture rredi urn was detected during the exponential phase of 
growth. The closely related Streptococcus zooepi derri cus 
appeared to store the protein but not to release it. Antiphagocytic 
activity for equine neutrophils was dose- dependent and neutralized by 
I deE- speci f i c antiserum Biotinylated I deE bound weakly to about 77% 
of purified equine neutrophils and strongly to the remainder. 

. . . DESCRI PTORS: i mume response; 

. . . ORGANI SM DESCRI PTORS: St r ept ococcus equi 

. . . BROADER TERMS: St r ept ococcus; . . . 

. . St r ept ococcaceae; 

CABI CODES: Animal I rrrrunol ogy, ( New Mar ch 2000) ( LL650. . . 
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0009146469 GAB Accessi on Nurrber : 20063226491 

Making sense of equine uterine infections: the many faces of physical 
cl ear ance. 
Causey, R. C. 

Author email address: robert.causey@jrrit.maine.edu 

Depart rrent of Ani rral and Veterinary Sciences, Maine Agriculture and 
Forestry Experi rrent Station, University of Maine, Crono, ME 04469-5735, 
USA. 

Veterinary Journal vol. 172 (3): p. 405-421 
Publ i cat i on Year : 2006 
ISSN: 1090-0233 

Digital Cbj ect Identifier: 1 0. 1 01 6/ j . t vj I . 2005. 08. 005 

Publisher: Elsevier Amsterdam, Netherlands 

Language: Engl i sh 

Record Type: Abstract 

Docurrent Type: Journal article 

... oviduct and uterus leads to loss of the concept us and mares 
susceptible to infection have weakened uterine defences partly due 
to retention of i nf I arrrrat or y exudate. Bacteria may trigger i nf I arrmat i on, 
r esi st phagocyt osi s. . . 
. .. inflammation, and isolation of typical organisms and susceptible mares 
may be i dent i f i ed by det ect i on of i nt r aut er i ne f I ui d dur i ng oest r us, 
or at 6-48 h post - br eedi ng. Therapy includes oxytocin, uterine lavage... 

. .. indicate additive benefits of oxytocin and antibiotics. Irrproved 
conception rates have been associated with autologous, intrauterine 
plasma, despite controversy about its bactericidal efficacy. Because of 
the potential for endometrial damage, intrauterine antiseptics 
r equi r e caut i on. 

. . . ORGANI SM DESCRI PTORS: St r ept ococcus equi subsp. 

zooepi derri cus 
. . . BROADER TERMS: St r ept ococcus equi . . . 

. . . St r ept ococcus; . . . 

. . . St r ept ococcaceae; 
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GAB I CODES: Diagnosis of Animal Diseases, (New March 2000) 
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0007358384 CAB Accessi on Number : 19972206319 

Diagnosis and control of streptococcal endometritis in sows. 
She BoRong; Yuan Sheng; Chen Li ng 

Chinese Journal of Veterinary IVfedi ci ne vol. 21 (10): p. 17-18 

Publ i cat i on Year : 1995 

Language: Chi nese 

Record Type: Abstract 

Document Type: Journal article 

Diagnosis and control of streptococcal endorret r i t i s in sows. 

... affecting both sows (79.1°/) and replacement gilts (13.2%. The 
disease was diagnosed as Streptococcus zooepi derri cus type C 
infection, based on clinical manifestations, anatomical changes, bacterial 
culture and isolation, and bi ocherri cal . . . 

. .. the sarre t i rre, all the boars, sows and replacement gilts, including 
apparently healthy ani rral s, were injected wi t h an attenuated 
streptococcal vaccine (ST 17) and with an inactivated 
Streptococcus auto vaccine. In corrbi nat i on with other measures such 
as disinfection of both pens and animals... 

... I DENTI FI ERS: St r ept ococcus zooepi derri cus; 

. . . CRGANI SM DESCRI PTORS: St r ept ococcus equi subsp. 

zooepi derri cus 
. . . BROADER TERMS: St r ept ococcus equi . . . 

. . . St r ept ococcus; . . . 

. . . St r ept ococcaceae; 
. . . GABI CODES: Ani rral Physi ol ogy and Bi ocherri st ry ( Excl udi ng 
Nutrition) ( LL600) 
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0007302242 CAB Accessi on Nurrber : 19972200274 
Study of streptococcosis in beavers. 

Chen YongLi n; Quang FuShi ; Li Q ngZhen; Zhang FengYi ng 
China National Institute for Control of Veterinary Phar rraceut i cal s, 
Bei j i ng 100081 , Chi na. 

Chinese Journal of Veterinary Medicine vol. 21 (6): p. 18-20 

Publ i cat i on Year : 1995 

Language: Chi nese 

Record Type: Abstract 

Document Type: Journal article 

Study of streptococcosis in beavers. 

... Qubei W I dl i f e Breeding Farm Hebei , China in 1992-94. The pathogen 
was confirmed to be Streptococcus zooepi derri cus Group C. The 
disease was controlled effectively by using an inactivated vaccine, 
prepared from the bacterial strains isolated from the dead animals on the 
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farm Type differences were observed in the S. zooepi derri cus strain 
isolated from the beavers and those originating from pigs and sheep. The 
bact er i urn caused. 

DESCRI PTORS: ani ma I di s eases. . . 

. . . i rrrruni zat i on; ... 

. . . i nact i vat ed vacci nes 
... I DENTI Fl ERS: St r ept ococcus zooepi derri cus 
. . . ORGANI SM DESCRI PTORS: St r ept ococcus equi subsp. 

zooepi derri cus 
. . . BROADER TERMS: St r ept ococcus equi . . . 

. . . St r ept ococcus; . . . 

. . . St r ept ococcaceae; 
CABI CODES: Biological Resources (Animal) (PP710. .. 
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0007193880 CAB Accessi on Nurrber : 19962205076 

Characterisation of rrurine monoclonal antibodies recognising opsonic, 
mouse- pr ot ect i ve, chaining and rrucosal I y relevant epitopes on the M 
protein of Streptococcus equi subspecies equi . 

Ti money, J. F. ; Guan, M 

Q uck Equine Research Center, Depart rrent of Veterinary Science, 
University of Kentucky, Lexington, Kentucky 40546-0099, USA. 
Research in Veterinary Science vol. 60 (1): p. 76-81 
Publ i cat i on Year : 1996 
I SSN: 0034- 5288 
Language: Engl i sh 
Recor d Type: Abst r act 
Docurrent Type: Journal article 

... antibodies recognising opsonic, mouse- pr ot ect i ve, chaining and 
mucosal I y relevant epitopes on the M protein of Streptococcus equi 
subspeci es equi 

... mutanolysin extract, but did not react with recorrbinant M- 1 i ke 
protein of S. equi subsp. zooepi derri cus . Che rrAb (2A10) showed 
strong opsonic activity for S. equi and protected nice against an... 
. .. other rrAbs were mouse- pr ot ect i ve but not opsonic. All the rrAbs elicited 
a strong chaining response fromS. equi , but had only a weak 
chaining effect on a strain of S. equi (19) that expressed only 4% of the 



. . . DESCRI PTORS: i rrmine response; 

. . . CRGANI SM DESCRI PTORS: St r ept ococcus equi 

BROADER TERMS: Streptococcus; ... 

... St r ept ococcaceae; 
... CABI CODES: Animal Treat rrent and Diagnosis ( Non- Dr ug) , 
(Discontinued March 2000) ( LL880 
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0000007444 SUPPLI ER NUM3ER: 1994027107 

A comparison of the pulmonary defenses against streptococcal 

i nf ect i on in r at s and rri ce f ol I owi ng 0 SUB 3 exposur e: Di f f er ences i n 

disease susceptibility and neutrophil recruitrrent 
Q I mour Ml.; Sel grade M K. 

CORRESP. AUTHOR/ AFFI L: Q I mour Ml., Qr. for Env. Msdi ci ne/ Lung Biology, 
University of North Carolina, Chapel Hill, NC, United States 

Journal: Toxicology and Applied Pharmacology (TOXICOL. APPL. PHARMACOL. ) , 
v123, n2, (211-218), 1993, United States 

PUBLI CATI ON DATE: December 13, 1993(19931213) 

CODEN: TXAPA 

ISSN: 0041-008X 

RECORD TYPE: Abst r act ; New 

DOCUMENT TYPE: Art i cl e 

LANGUAGES: Engl i sh SUMVARY LANGUAGES: Engl i sh 

Acorrparison of the pulmonary defenses against streptococcal 

i nf ect i on in r at s and rri ce f ol I owi ng 0 SUB 3 exposur e: Di f f er ences i n 
di sease suscept i bi I i t y and. . . 

. . . SUB 3 ) exposure reduces alveolar macrophage (AM; phagocytosis i n rri ce 

and increases their susceptibility to Streptococcus 

zooepi derri cus. 0 SUB 3 exposure al so decreases AM phagocytosi s i n 

rats but does not result in... 

. . . SUB 3 exposur e ( 3 hr , 0. 4 or 0.8 pprrj and i nf ect i on wi t h S. 
zooepi derri cus resulted in a dose- dependent proliferation of bacteria 
in t he I ungs of rri ce and hi gh. . . 

. . . 2 or rror e days post i nf ect i on and di d not al t er t he f at al i nf ect i on. In 
cont r ast , rri cr obi al i nact i vat i on was onl y i rrpai r ed in 0 SUB 3 
-exposed rat lungs during the first 48 hr... 

...be isolated f r om br onchoal veol ar lavage fluid between 6 and 48 hr 
postinfection with the peak response occurring at 24 hr. Pr et r eat rrent 
wi t h ant i - PMM ser urn el i rri nat ed t he neut r ophi I i nf I ux and i rrpai r ed f ur t her 
the bactericidal activity in ozone- exposed rats. The results suggest that 
inhaled streptococci are cleared normally from the mouse lung by AM;. 
Fol I owi ng exposure to 0 SUB 3. . . 



SPECI ES DESCRI PTORS: 
. . . St r ept ococcus; . . . 

...Streptococcus equi subsp. zooepi derri cus 

CLASSI Fl CATI ON DESCRI PTI ON: 
...Host defence - ani rral studies... 
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Canine respiratory viruses 

I SSUE Tl TLE: Respiratory viruses of domestic animals 
Buonavogl i a C. ; Mar t el I a V. 

Depart rrent of Ani rral Health and WI I bei ng, Faculty of Veterinary 
M3di ci ne, Bar i , 1 1 al y 

AUTHOR EMM L: c. buonavogl i a@ret er i nar i a. uni ba. i t 

CORRESP. AUTHOR/ AFFI L: Buonavogl i a C. : Department of Animal Heal t h and 
WI I bei ng, Faculty of Veterinary Vedi ci ne, Bar i , Italy 
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CORRESP. AUTHOR EMM L: c. buonavogl i a@et er i nar i a. uni ba. i t 

Veterinary Research ( Vet. Res. ) (France) March 1, 2007, 38/2 (355-373) 
CODEN: VEREE ISSN: 0928-4249 el SSN: 1297-9716 
DO : 10. 1051/ vet res: 2006058 
URL: 

ht t p: / / www. edpsci ences. or g/ ar t i cl es/ vet r es/ pdf / 2007/ 02/ v061 86. pdf ?access=ok 
DOCUMENT TYPE: Journal; Review RECORD TYPE: Abstract 
LANGUAGE: Engl i sh SUMvARY LANGUAGE: Engl i sh 
NUM3ER OF REFERENCES: 173 

Canine respiratory viruses 

...a nurrber of viral and bacterial pathogens have been reported as 
pot ent i al aet i ol ogi cal agent s, i ncl udi ng cani ne par ai nf I uenza vi r us, 
canine adenovirus and Bordetella br onchi sept i ca, as well as 
rrycopl asrras, Streptococcus equi subsp. zooepi derri cus, 
canine herpesvirus and r eovi r us- 1 , - 2 and -3. Enhancement of 
pat hogeni city by mil t i pi e i nf ect i ons can r esul t . . . 

DRUG DESCRI PTORS: 

. . . corrbi nat i on- - cb; ant i gen- - dr ug therapy--dt; ant i i nf ect i ve agent--drug 
therapy--dt; bact er i ci de- - dr ug therapy--dt; inactivated vacci ne- - dr ug 
therapy--dt; live vacci ne- - dr ug therapy--dt; live vacci ne- - i nt r anasal 
dr ug adrri ni st r at i on- - na; par ai nf I uenza vacci ne- - dr ug corrbi nat i on- - cb; 
parainfluenza vacci ne- - dr ug therapy--dt; parainfluenza vaccine... 
MEDI CAL DESCRI PTORS: 

active i rrrruni zat i on; Adenovirus; Adenovirus 2; bacterial infection 
--drug therapy--dt; Bordetella br onchi sept i ca; cell culture; Coronavirus; 
dog; drug efficacy; electron rricroscopy; Herpes virus; human; 
Influenza virus A; rrronot her apy; Mycoplasma; nonhuman; nose smear; 
Or t hor eovi r us; Par ai nf I uenza vi r us; pathogenicity; pol yacr yl ami de gel 
electrophoresis; polymerase chain reaction; Reovirus; respiratory virus; 
reverse transcription polymerase chain reaction; review; sequence analysis; 
serology; Streptococcus equi; vaccination; virus replication 



12/3, KM 1 ( 1 1 em 1 f rom f i I e: 73) 
Dl ALOG( R) Fi I e 73: EM3ASE 
(c) 2010 Elsevier B. V. All rts. reserv. 

0073195037 EM3ASE/ Madl i ne No: 1986094071 

Opsonization of bacteria by uterine secretions of cyclic mares 
Brown A. E. ; Hansen P. J.; Asbury AC. 

Depart rrent of Reproduction, College of Veterinary Madi ci ne, University of 
Florida, Gainesville, FL 32610, Uni t ed St at es: 

CORRESP. AUTHOR/ AFFI L: Depart rrent of Reproduction, Col I ege of Veterinary 
Madi ci ne, University of Florida, Gainesville, FL 32610, Uni t ed St at es 

Arrer i can Journal of Reproductive I nmrunol ogy and Mcrobiology ( AM J. 
REPROD. I MVUNCL. M CROBI CL. ) ( Uni t ed St at es) December 1, 1985, 9/4 
(119-123) 

CODEN: AJRME ISSN: 8755-8920 

DOCUMENT TYPE: Journal; Article RECORD TYPE: Abstract 
LANGUAGE: Engl i sh 

... col I ect ed f r om mar es bef or e and af t er bact er i al - i nduced i nf I arrmat i on 
were assayed for ability to opsonize Streptococcus 
zooepi derri cus for phagocytosis by polymorphonuclear leukocytes. 
Opsonization was rreasured as the peak phagocytic rate of bacteria... 

. . . on day 1 0 post ovul at i on. I n a second exper i rrent , 7x10 SUP 9 I i ve S. 
zooepi derri cus were inoculated into the uterus of five mares 
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during est r us. Uterine flushings collected at the est r us before 
inoculation or at the est r us after inoculation did not opsonize 
bacteria. Four of five flushings collected 6 hr post inoculation, 
however, were capable of opsonization. Based on heat i nact i vat i on at 
56(deg) C, the opsonizing activity of one of four flushes was due to a 
corrpl errent protein. It was concluded that one aspect of the acute 
i nf I arrrrat or y response of the mar e' s uterus is accunul at i on of 
opsonins in the uterine I urren. 

IVEDI GAL DESCRI PTORS: 

ani rral eel I ; bl ood and herropoi et i c syst errs f erral e geni t al syst err? 
horse; nonhurran; priority journal 
ORI G DESCRI PTORS: 
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Characterization, i rrrrunogeni ci t y and possible roles of Streptococcus 
equi linkage group I proteins i n t he pathogenesis of strangles 

Author: Mjt hupal ani , Sureshkurrar 

Degr ee: Ph. D. 

Year : 2005 

Corporate Sour eel I nst i t ut i on: University of Kentucky (0102) 
Sour ce: \JCL\3JE 65/ 1 2- B OF Dl SSERTATI CN ABSTRACTS I NTERNATI CMAL. 

PAGE 6233. 149 PAGES 
ISBN: 0-496- 92530- X 

Characterization, i rmunogeni ci t y and possible roles of Streptococcus 
equi linkage group I proteins i n t he pathogenesis of strangles 
Descriptors: Bl OLOGY, VETERI NARY SCI ENCE ; AGRICULTURE, ANI IvAL 
PATHOLOGY 

<i t al i c>St r ept ococcus equi </ it alio is a highly host adapted 
clonal pathogen. A novel gene cluster of <italic... 

. . . Cper on 2. A si ni I ar or gani zat i on of genes is al so pr esent i n t he 

corrrrensal <i t al i c> S. zooepi deni cus</ i t al i c> but with considerable 

di f f er ences i n t he sequences of <i t al i c>SzPSe</ i t al i c>, <i t al i c>Se44. 2. . . 

...nasal washes recognize SzPSe, Se44. 2 and Se46. 8. Se73. 9 and Se51.9 react 
weakly with ser urn ant i bodi es although Se51.9 induces variable rrucosal 
antibody responses in convalescent horses. Binding... 

...that SzPSe and Se46. 8 bind to equine fibrinogen and Se46. 8 also has a 
weak affinity for fibronectin. Se44. 2, Se73. 9 and Se51.9 aggregated 
equine platelets. SzPSe, Se73. . . 

. . . cont r i but e to t he corrpl ex pat hogenesi s of st r angl es as adhesi ns and i n 
induction of host i rrrrune response. 



12/3, K/ 13 ( 1 1 em 1 f rom f i I e: 135) 
Dl ALOG( R) Fi I e 135: News Rx Weekl y Reports 
(c) 2010 NewsRx. All rts. reserv. 

0001796395 (USE FORIVAT 7 OR 9 FOR FULLTEXT) 

New f i ndi ngs f r om Uni ver si t y of Ivai ne i n t he ar ea of St r ept ococcus 

publ i shed 

Vaccine Wekl y, IVay 26, 2010, p. 11 
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DOCUIVENT TYPE: Edi t or' s Choi ce LANGUAGE: Engl i sh 
RECORD TYPE: FULLTEXT 
WORD COUNT: 342 

New f i ndi ngs f r om Uni ver si t y of Ivai ne i n t he ar ea of St r ept ococcus 
publ i shed 

...TEXT: to recent research published i n t he Veterinary Journal , 
"Attenuated Salmonella ent erica serovar Typhi nur i urn M3N707, expressing 
the SzP protective protein of the M39 serovar of Streptococcus equi 
subspecies zooepi derri cus (SzP-M39) was t est ed f or its safety 
and efficacy as a nebulised intranasal vaccine against streptococcal 
uterine infections in mar es (see also Streptococcus). In a 
preliminary study, vaccinated mar es ( n = 5) displayed serum nasal and 
ut er i ne r esponses ( P < 0. 05) t o S. Typhi nrur i um 

I i popol ysacchar i de (St -LPS)." "Subsequently, vaccinated mares (expressor 
gr oup, n = 7) , but not . . . 

. . . chal I enge wi t h 6.3 x 1 0( 9) col ony f or rri ng units of S. e. zooepi derri cus 
M39, significantly fewer S. e. zooepi derri cus were cultured from the 
uterine flushings of expr essor - vacci nat ed rrares ( n = 4) corrpared to 
cont r ol - vacci nat ed mar es ( n = 5) ( P < 0. 001 ) , " wr ot e R. C. Causey and 
colleagues, University of Ivai ne. The researchers... 

. . . zooepi derri cus usi ng an i nt r anasal at t enuat ed Sal rronel I a vect or . 
Vet er i nary Jour nal , 2010; 184(2) : 156- 161) . For additional 
information, contact R. C. Causey, University of Ivai ne, 
Dept. of Animal & Vet . Science, Crono, IvE 04469, USA. The publisher's 
contact information for the Veterinary Journal is: Elsevier Science 
Ltd., the Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, Oxon, 
England. Keywords: City: Crono, State... 

...Research This article was prepared by Vaccine V6ekl y editors from staff 
and other reports. Copyright 2010, Vaccine VNfeekl y via 
NewsRx. com 

...DESCRIPTORS: Ent er obact er i aceae; Garrrrapr ot eobact er i a; 

Gam- Negative Bacteria; Gr am- Negat i ve Facultatively 
Anaerobic Rods; Gr am- Posi t i ve Cocci ; Sal rronel I a Vacci nes 
; St r ept ococcaceae 

SUBJ ECT HEADI NG: St r ept ococcus 
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0258640 DBR Accessi on No.: 2000-13130 PATENT 

Use of live attenuated bacteria in vaccines, particularly for 

preventing diseases in horses, by adrri ni st r at i on subrrucosal I y, avoiding 
severe local reactions - recorrbinant vaccine preparation 

AUTHOR: Jacobs A A C; Goovaerts D 

CORPORATE SOURCE: Arnhelm The Net her I ands. 

PATENT ASSI GNEE: Akzo- Nobel 2000 

PATENT NUM3ER: EP 1023903 PATENT DATE: 20000802 WI ACCESSI ON NO. : 

2000-516028 (2047) 
PRI CRI TY APPLI C. NO: EP 99200202 APPLI C. DATE: 19990126 
NATI CNAL APPLI C. NO: EP 2000200216 APPLI C. DATE: 20000120 
LANGUAGE: Engl i sh 

Use of live attenuated bacteria in vaccines, particularly for 

preventing diseases in horses, by adrri ni st r at i on subrrucosal I y, avoiding 
sever e I ocal . . . 
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ABSTRACT: Use of live attenuated bacteria for making vaccines for 
subrrucosal adrri ni st r at i on. Live bacteria of the attenuated 
deletion nut ant Streptococcus equi TW)28 was for mil at ed and 
adrri ni st er ed subrrucosal I y to the lips of horses. Animals vaccinated in 



. .. reactions, appeared to be in good condition and had a normal appetite. 
Animals given corrparable i nt r arruscul ar injections developed 
large abscesses which were persistent and continued to grow until they 
burst. All vaccinated ani rral s wer e corrpl et el y pr ot ect ed against the 

challenge. The live attenuated bacteria are particularly used to 
prevent infection in cattle, pigs, dogs or especially horses and 
specifically where caused by Streptococcus equi or 

Streptococcus zooepi derri cus. Subrrucosal vaccination gives 
good protection with only rri nor local reaction. The bacteria are the 

horse pathogens S. equi, S. zooepi derri cus, Rhodococcus equi, 
Cor ynebact er i um pseudotuberculosis, Pseudorronas mallei, Act i nobaci I I us 
equi I i and Pastuerella rrultocida. (17pp) 
DESCRIPTORS: recorrbinant vaccine prep., Streptococcus equi, 
Streptococcus zooepi derri cus, appl . horse, cattle, pig, 
dog Rhodococcus equi, Cor ynebact er i urn pseudot uber cul osi s, 
Pseudorronas rral I ei , Act i nobaci I I us equi I i , Past uer el I a rail t oci da 
bact er i urn mammal ani rral (Vol.19, No. 23) 
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0233979 DBR Accessi on No.: 99-04080 PATENT 

Use of live attenuated bact er i um e. g. Streptococcus equi - for 

production of vaccine against S. equi infection 
AUTHOR: Jacobs A A C 

CORPORATE SOURCE: Arnhem, The Net her I ands. 
PATENT ASSI GNEE: Akzo- Nobel 1999 

PATENT NUIVBER: EP 894500 PATENT DATE: 990203 V\PI ACCESSI ON NO. : 99- 108069 
(9910) 

PRI ORI TY APPLI C. NO. : EP 97202365 APPLI C. DATE: 970729 
NATI CNAL APPLI C. NO. : EP 98202512 APPLI C. DATE: 980727 
LANGUAGE: Engl i sh 

Use of live attenuated bact er i um e. g. Streptococcus equi 
ABSTRACT: The use of a live attenuated Streptococcus equi 

bact er i um i n t he manuf act ur e of a vacci ne agai nst S. equi , i s cl ai med. 

The attenuated virus is useful in production of a vaccine against 

S. equi infection, by syst erri c adrri ni st r at i on. Syst erri c administration 
directly st i rrul at es the nasopharyngeal i rrrrune response obtaining 

a very high level of protection against strangles. The vaccine 
preferably also contains an adjuvant or another attenuated 

pathogen, or antigenic material from another pathogen, particularly 

Potomac fever agent, Rhodococcus equi, Clostridium tetanii, 
IVycobact er i um pseudomal I ei , Streptococcus zooepi derri cus, 

vesicular stomatitis virus, Bor na- di sease virus, horse influenza, 

Af r i can- hor se- si ckness virus, horse arteritis virus... 
DESCRIPTORS: live attenuated Streptococcus equi, strangles 

vacci ne pr ep. , appl. hor se vacci nat i on bact er i um ani mal mammal 

(Vol . 18, No. 8) 
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miltocida and Streptococcus zooepi denri cus culture 
AUTHOR: Esepenok V A; Konopat ki n A A; Pani n A N; Netsepl yaeva L I ; 

Gorbatova Kh S 

PATENT ASSI GNEE: Esepenok V A; Konopat ki n A A; Pani n A N; Net sepl yaeva L 

I ; Gorbat ova Kh S 1997 
PATENT NUM3ER: RU 2099084 PATENT DATE: 971220 V\PI ACCESSI CN NO. : 
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LANGUAGE: Russi an 

Nut r i a st r ept ococcosi s and past eur el I osi s vacci ne - Past eur el I a 

miltocida and Streptococcus zooepi derri cus culture 
ABSTRACT: Past eur el I a sp. and Streptococcus sp. infection in coypu 

(nutria) may be prevented rare effectively using a divalent vaccine 
containing 4 strains. The vaccine is prepared by culturing 
Streptococcus zooepi derri cus ( VGMKI K- DEP, 10(9) eel I s/ m ) 
and Past eur el I a rrultocida ( VGKNI 6011, 2394 and 1015... 
... a rredi um containing glucose, formalin, 3% al urri num hydr oxi de solution 
and saponin. In an exarrpl e, S. zooepi derri cus and P. rrultocida 
were cultured, corrbi ned in equal quantities and inactivated with 
a 0. 3% f or rral i n sol ut i on. A 3% Al ( OH) 3 sol ut i on was t hen added. . . 

. . . 1 00 rrg/ 1 bi orrass) was added. A gr oup of 205 nut r i as r ecei ved 2 i . m 
injections of the vaccine in 1.0 and 1 . 5 nl doses. After one 

mont h obser vat i on. . . 
DESCRIPTORS: Pasteurella rrultocida, Streptococcus zooepi derri cus 

eel I cul t ur e appl . coypu bact er i um i nf ect i on vacci ne f er rrent at i on 

nutria mammal animal (Vol.17, No. 20) 
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Nutria streptococcosis and past eur el I osi s vaccine synthesis method - 
Pasteurella rrultocida and Streptococcus zooepi derri cus cell 
cul t ur e 

ABSTRACT: The efficiency of a corrbi ned vaccine against Streptococcus 

sp. and Pasteurella sp. infection in coypu can be enhanced by 

introducing a f r eezi ng- 1 hawi ng stage into the synthesis process. 

Streptococcus zooepi derri cus (VGNKI K- DEP) and Pasteurella 
rrultocida (VGNKI 6011, 2394 and 1015) are cultured separately for... 

. . . rredi um and f r ozen f or 2 days at - 20 deg. Af t er t hawi ng, t he I i qui d 
f r act i on is i nact i vat ed wi t h 0. 3- 90. 4% f or rral i n sol ut i on and t he 

2 cultures are then corrbi ned in... 
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. .. hydroxide solution and saponin are added as adjuvants. In an exarrpl e, a 
vaccine sarrpl e containing Streptococcus sp. , and Pasteurella sp. 
corrponents was frozen for 2 days at -20 deg and thawed... 

. .. suspensions were corrbi ned and shaken with Al ( OH) 3 and saponin. The 
r esul t ant vacci ne was i nj ect ed 2 t i rres i . m i nt o nut r i as i n 1 . 0 
and 1.5 rrl doses, and. . . 

. .. 451 survived (98.4%, corrpared to a 33. 3% sur vi val figure for a control 
group i rrrruni zed wi t h a di pi ococcal sept i cerri a preparation. ( 4pp) 

DESCRIPTORS: Pasteurella rrul t oci da, Streptococcus zooepi derri cus 

cul t ur e appl . coypu bact er i um i nf ect i on vacci ne f er rrent at i on rrarrrral 
ani rral nut ri a (Vol . 17, No. 20) 
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LANGUAGE: Russi an 

Nutria ant i - St r ept ococcus sp. vaccine synthesis method - 

Streptococcus zooepi derri cus culture 
ABSTRACT: The efficiency of a corrbi ned vaccine against Streptococcus 

sp. infection in coypu can be enhanced by introducing a bacteria 
destruction stage into the synthesis process. Streptococcus 
zooepi derri cus ( VGNKI K- DEP) is cultured for 18 to 24 hr at 37-38 
deg in... 

...9) eel I s/ rrl . The resultant culture is then frozen and thawed. The liquid 
fraction is inactivated for 44-50 hr wi t h 0. 3- 90. 4% f or rral i n 
sol ut i on, a 3% al urri num hydr oxi de. . . 

... concentration of 10% w. r . t . cul t ur e vol urre. I n an exarrpl e, a vacci ne 
sarrpl e containing Streptococcus zooepi derri cus was cultured 
f or 1 8- 22 hr in a culture rredi um cont ai ni ng Al ( OH) 3, f or rral i n. . . 

...frozen for 2 days at -20 deg and thawed at RT. The liquid fraction was 
i nact i vat ed and ni xed wi t h an adj uvant . The r esul t ant vacci ne was 
i nj ect ed i . m i nt o 903 nut r i as in 1.0 and 1 . 5 rrl doses, r esul t i ng 
in... 

DESCRIPTORS: Streptococcus zooepi derri cus cell culture appl. 

coypu bact er i um i nf ect i on vaccine f er rrent at i on nutria rrarrrral 
ani mal (Vol . 17, No. 20) 
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IVbl ecul ar basis of gr oup A st r ept ococcal virulence 
Bi sno, A L; Brito, MO; Collins, CM 

The Lancet Infectious Diseases vol. 3, 4 PP: 191-200 Apr 2003 
DOCUMENT TYPE: PERIODICAL; General Information LANGUAGE: English 
RECORD TYPE: New; Ful I t ext 
LENGTH: 10 Pages 
WORD COUNT: 10354 

Ivbl ecul ar basis of gr oup A st r ept ococcal virulence 
TEXT: 

The group A st r ept ococcus (GAS) (Streptococcus pyogenes) is 
among the most corrmon and versatile of human pathogens. It is responsible 
f or . . . 

. . . corrpl errent pathway and thus evade phagocytosis and killing by 

polymorphonuclear leucocytes. Extracellular toxins, including 

super ant i geni c streptococal pyrogenic exotoxins, contribute to tissue 

i nvasi on and i ni t i at e t he cyt oki ne st or m f el t r esponsi bl e f or ill nesses 

such as necrotising fasciitis and the highly lethal streptococcal 

toxic shock syndrorre. Progress has been made in understanding the molecular 

epi derri ol ogy of acute r heurrat i c. . . 

...goal are being aggressively pursued. 
Lancet Infect Di s 2003; 3: 191-200 

The group A st r ept ococcus (GAS) (Streptococcus pyogenes) is 
among the most ubiquitous and versatile of human bacterial pathogens. The 
I i t any of . . . 

. . . f i ve- st at e laboratory and popul at i on- based surveillance study between 
1995 and 1999, invasive group A st r ept ococcal infections occurred at 
a rate of 3?6 per 100 000 population annually in the... 

...for pneumonia, necrotising fasciitis, and central nervous system 

infections exceeded 20% while the ratio for streptococcal toxic 

shock syndrorre was 44?5% Equally remarkable i s t he propensity of GAS t o 

elicit two delayed, non- suppur at i ve sequels: acute rheumatic fever and 

acute post - st r ept ococcal gl orrer ul onephr i t i s. The former continues to 

be a leading cause of cardiovascular morbidity and mortality in... 

ant i opsoni c surface proteins continue to be described. 21 For exarrpl e, Mac, 

a seer et ed gr oup A st r ept ococcal pr ot ei n wi t h homol ogy t o a human 

bet a2 integrin, binds to CD16 on the surface of... 

. . . hyal ur onat e synthase, hasB codes for UDP- glucose dehydrogenase and hasC 
encodes UDPgl ucose pyr ophosphor yl ase. 24 However, i nact i vat i on of the 
hasC does not affect capsule production, suggesting that an alternative 
sour ce of UDP- gl ucose i s avai I abl e to t he bact er i a f or capsul e 
pr oduct i on. 25 

Streptococcal strains vary greatly in their degree of 
encapsulation, and those with the most exuberant capsule... 

...causing uncorrpl i cat ed pharyngitis exhibited a rrucoi d morphology. By 
contrast 21% of strains that caused serious streptococcal infections 
in normally sterile sites and 42% of isolates f r om r heurrat i c fever cases 
wer e rrucoi d. . . 

...to oral epithelial eel I s. 35, 36 Fur t her more, LTA and ant i - LTA passi vel y 
protected nice against streptococcal chal I enge. 37 It has been 
proposed that LTA serves by hydrophobic interactions as a "first... to both 
throat and skin. These include protein F1(PrtF1),47 also known as Sfbl ( 
streptococcal fibronectin binding proteinl),48 and related proteins 
known as Sbf I I , 49 FBP54, 50 protein F2, 51 and PFBP. 52 Protein F/ Sbf I 
facilitates adherence to respiratory epithelial eel I s, 53 and 
intranasal vaccination with this protein protected nice from 
chal I enge wi t h I et hal doses of vi r ul ent GAS. 54. . . 
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. . . M negat i ves, even though the protein is apparently not required for 
i ni t i al adher ence. 

In an animal model of colonisation and i nf ect i on59 nice 
i nocul at ed i nt r anasal I y wi t h an encapsul at ed GAS st r ai n had 
more persistent throat colonisation and higher mortality than did those 
inoculated wi t h an acapsul ar rrut ant . 

I nt er nal i sat i on 

Al t hough GAS ar e not gener al I y t hought of as i nt r acel I ul ar 
pathogens, experiments over the past few years have shown that the 
rri cr oor gani srrs can penetrate a... 

. . . have been i rrpl i cat ed in t he i nt er nal i sat i on pr ocess, whi ch i nvol ves 
cytoskeletal r ear r angerrent s and interactions between the 
streptococcal adhesions, host integrins, and integrin I i gands. 61 , 65 

The bi ol ogi cal si g ni f i cance of i nt r acel I ul ar ent r y by GAS r emai ns 
to be elucidated. It is possible that such penetration i s t he prelude to 
deep tissue invasion. It is, however, equally likely that such entry 
provides an intraepithelial sanctuary for persistence of the organism 
sheltered f r om phagocyt es, hurroral antibody, and antibiotics such as... 

. . . f r om bi opsi es of infected tonsils as well as f r om sur gi cal I y removed 
tonsils of syrrpt om- f r ee streptococcal car r i er s. 66, 67 

In contrast to M protein and f i br onect i n- bi ndi ng proteins, the 
hyal ur onat e capsul e. . . 

. . . i nf ect i on. 71 This apparent paradox was clarified when it was seen that 
binding of the streptococcal capsule t o t he hyal ur oni c- aci d- bi ndi ng 
pr ot ei n CD44 on human epi t hel i al eel I s72, 73 i nduces cyt oskel et al . . . 

...the ni cr oor gani srrs to remain extracellular as they penetrate the 
epi t hel i urn 74 

Extracellular products contributing to streptococcal virulence 

GAS elaborate several extracellular products, not all of which have 

been well characterised. Two distinct haerrol ysi ns are elaborated. 

St r ept ol ysi n 0 ( SLO) , whi ch der i ves i t s name f r om i t s oxygen 

I abi I i t y, i s r ever si bl y i nhi bi t ed by oxygen. . . 

. . . I ysosorres, and isolated marrmal i an and amphibian hearts. IVbreover, it has 
recently been shown that another streptococcal cytotoxin, NAD 
gl ycohydr ol ase may be translocated into ker at i nocyt es through SLO- induced 
rrerrbrane pores75 SLO is... 

. . . al I GAS st r ai ns ( as wel I as many gr oup C and G or gani srrs) and i s 
ant i geni c. 

Streptolysin S ( SLS) is a haerrol ysi n produced by 
streptococci growing i n t he presence of serum or several other 
substances such as ser um al bum n, al pha- 1 i popr ot ei n, and ribonucleic acid. 
It exists in intracellular, eel I - sur f ace- bound, and extracellular 
forms and is, by weight, one of the most potent... 

...damage the rrerrbranes of polymorphonuclear leucocytes, platelets, and 
subcellular organelles. Unlike SLO, it i s not inactivated by oxygen, 
but it i s qui t e t her mol abi I e. IVbst GAS st r ai ns pr oduce bot h haerrol ysi ns, 
but an. . . 

. . . ext r acel I ul ar pr oduct s may, t heor et i cal I y, serve to f aci I i t at e t he 
liquefaction of pus and the spreading of streptococci through tissue 
planes that are characteristic of streptococcal cellulitis and 
necrotising fasciitis. These include: four ant i geni cal I y distinct enzyrres 
t hat par t i ci pat e in the degr adat ion... 

. . . D) ; hyal ur oni dase, which enzymat i cal I y degrades hyaluronic acid present 
i n t he ground substance of connective tissue; streptokinase, which 
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promotes the dissolution of clots by catalysing the conversion of 

pi asm nogen to pi asm n ; streptococcal pyrogenic exotoxin B ( Spe B) , 

which is a potent protease; and C5a peptidase, which specifically... 

...79 Antibodies t o f i ve of the extracellular products have been used in 

the ser odi agnosi s of streptococcal infection. These are SLO, 

ant i - DNase B, ant i hyal ur oni dase, ant i ni cot i narri de adeni ne di nucl eot i dase, 

and ant i st r ept oki nase. 

Streptococcal inhibitor of corrpl errant (Sic) is a secreted protein 
produced by Ml strains that binds to... 

. . . f or ef f i ci ent i nt er nal i sat i on and ki I I i ng of S pyogenes by PMMs. 82 
Pyrogenic exotoxins and the streptococcal toxic shock syndrorre 
The streptococcal pyrogenic exotoxins are a f arri I y of bacterial 

super ant i gens believed to be associated with streptococcal toxic 

shock syndrorre ( STSS) . This f arri I y includes the bacteriophage encoded 

SpeA83 and SpeC, historically known... 

...identified fromgenorre sequence information. SMEZ- 2 is a potent 
modulator of the T-cell response to S pyogenes. 84 SpeL and SpeH are 
produced by an acute rheumatic fever strain... 

. . . f r om i nvasi ve GAS i nf ect i ons. 1 01 The bi ol ogi cal f unct i ons of SpeB, as 
well other gr oup A st r ept ococcal proteinases, including C5A 
peptidase, and streptokinase, have recently been r evi ewed. 1 02, 1 03 
Streptolysin 0,104 I i pot ei choi c acid and pept oi dogl ycanl 05 may also 
stimjlate elaboration of cytokines, 
nl y a smal I . . . 

. . . a di r ect cor r el at i on bet ween speci f i c HLA hapl ot ypes and t he pr opensi t y 
t o devel op STSS. 108 

The streptococcal genorre 

In little over a year the corrpl ete genome sequences from three S 
pyogenes t ypes. . . 

...since t he ni d 1980s. This genorre information provides insight into the 
subtle genetic differences between streptococcal serotypes that arm 
t hem t o produce specific syndrorres. 

The GAS genorres r ange in size f r om . . I n addi t i on, t he pyr ogeni c 
exotoxins SpeA, SpeC, SpeH, Spel , SpeK, SpeL, SpeM, SSA, the DNase 
st r ept odor nase, nri t ogeni city factors IVF2, IVF3 (a putative nuclease), 
IVF4, and SI a, a streptococcal phosphol i pase, were encoded on the 
various phage genorres. Insertion sequences account for some genome 
di ver si t y. . . 

. . . t her e ar e soma DNA r ear r angerrent s t hat can be at t r i but ed to t hese 
sequences. 

Genetic regulation of streptococcal virulence factors 
Control of the expression of the described virulence factors over t i me 
and under . . . 

...helix motifs. Regulation by IVga is responsive to environmental 
conditions, and IVgadependent expression increases in response to 
increased carbon dioxide concent r at i ons. 56 

A second adherence protein, protein F1 , is regulated in response 
to reduced oxygen concentrations (figure 3). 119 The protein F1 encoding 
gene i s not r egul at ed. . . 

. . . syst em t hat represses expression of a nurrber of vi r ul ence- associ at ed 

genes including the has operon, streptokinase, the cysteine protease 

SpeB, SLO, and the CsrRS operon itself. CsrSis the bacterial sensor 

pr ot ei n and Csr R i s the r epr essor rrol ecul e. I nact i vat i on of t hese 

genes r esul t s in enhanced vi r ul ence i n a mouse model . Csr RS r egul at ed genes 

ar e. . . 
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. . . i ndi cat es t hat GAS do i ndeed vary i n t hei r r heurrat ogeni c pot ent i al . 130 

Studies of outbreaks of streptococcal pharyngitis show t hat strains 

of certain M ser ot ypes are strongly and repetitively associated with ARF131 

. . . Lake Ci t y dur i ng t wo per i ods of peak ARF i nci dence 1 2 year s 
apart . 111, 132 

Rheurrat ogeni c streptococcal strains have distinct biologic 
characteristics. Their M-protein rrol ecul es share a particular 
sur f ace- exposed antigenic dorrai n133 against which ARF pat i ent s mount a 
strong I gG r esponse. 1 34 They do not elaborate al pha- 1 i popr ot ei nase 
(so-called serum opacity factor) and they are... 

...whereas M-49 is the type most frequently related to pyoder ma- associ at ed 
nephritis. Not all streptococcal strains belonging to these serotypes 
are nephr i t ogeni c, however. There are no reliable biological markers to 
differentiate nephr i t ogeni c f r om nonnephr i t ogeni c streptococci. APSGN 
is almost always due to strains of serogroup A. There are, however, 
wel I - docurrent ed outbreaks due to group C or gani sms. 135 

The precise rrechani sm by which streptococcal infection gives 
vi ew t hat the renal injury is i rrrrunol ogi cal I y mediated. Indeed, antigenic 
si rri I ar i t i es between constituents of the streptococcus and the human 
kidney have been descr i bed. 136 

The identity of the streptococcal constituent or constituents 
i nvol ved i n t he pat hogenesi s of APSGN r ennai ns unknown. M pr ot ei n is an. . . 

. . . M ser ot ype. Indeed, rronocl onal antibodies raised against human glomeruli 

have been seen to crossreact with streptococcal M pr ot ei n. 137 

IVbreover, in an animal model of nephritis induced by nephr i t ogeni c 

type 12 streptococci, antibodies eluted from the glomerulus were seen 

to be directed against type 12 M protein but not against other 

streptococcal and renal antigens. 138 Others, however, have described 

cr ossr eact i ons between fragments of streptococcal cell membrane and 

human glomerular basement mentor ane135 and have produced proliferative 

glorrerular lesions in rhesus rronkeys by i rmruni sat i on with 

streptococcal rrerrbrane fragments or by intravenous 

injection of antibodies to these f r agment s. 139 Streptococcal 

pyr ogeni c exotoxin B ( SpeB, streptococcal proteinase) was identified 

by i rrrrunof I uor escence in two-thirds of APSGN renal biopsies, and serum 

t i t r es. . . 

. . . APSGN pat i ent s. 141 An appar ent I y i dent i cal ant i gen, f ound i n a 
water-soluble fraction of nephr i t ogeni c streptococci and most likely 
derived f r om st r ept ococcal plasma rrerrbrane, has been purified and 
called streptococcal protein preabsorbing antigen. 142 Another 
nephr i t i s- st r ai n- associ at ed pr ot ei n, i ni t i al I y i dent i f i ed as an 
extracellular product of nephr i t ogeni c streptococci, has been 
characterised as a st r ept oki nase. 143 It i s not yet clear whether 
streptococcal protein preabsorbing antigen and nephr i t i sst r ai n- 
associated protein are identical or distinct proteins. Streptokinase 
production has been postulated to have a role in the pathogenesis of APSGN 
and, i ndeed. . . 

...disease in a mouse model . 144 However, there is no unique reactivity to 
group A st r ept oki nase in sera of APSGN pat i ent s, nor has 
streptokinase deposition been shown in biopsy specimens obtained 
ear I y i n t he di sease. 1 45 

Prospects for a group A st r ept ococcal vaccine 

The persistence of rheumatic fever in many developing countries of the 
wor Id, t he appar ent . . . 

...specific, highly conserved portions of the rrol ecul e. 148 The route of 
adrri ni st r at i on may be by injection or, preferably, by application to 
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the oropharyngeal rrucosa. Li rri t ed phase 1 human studies are in... 
SI DEBAR: 

. . . I nt er nal i sat i on 

M pr ot ei n 

Pr ot ei n F1 

I nvasi on 

Hyal uroni c aci d capsul e 
M pr ot ei n 

Spr ead t hr ough t i ssues 

Hyal ur oni dase 

St r ept oki nase 

SpeB (cystei ne protease) 

DNAses A- D 

Syst erri c t oxi ci t y 

St r ept ol ysi n 0 

St r ept ol ysi n S 

Super ant i geni c exot oxi ns 

*The list i s not exhaustive, and additional associations are being 
r epor t ed wi t h. . . 

. . . and sel ect i on criteria 

In preparing this paper we reviewed articles i n t he Ivedl i ne database 
for "Streptococcus pyogenes", with special attention to 
"pathogenesis", "genetics", and "virulence". In addition, we reviewed the 
bi bl i ogr aphi es. . . 
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. . . PERFORM NG ORG : ANI M\L & VETERI NARY SCI ENCES 

. . . SUMVARY: of this research may therefore be formally stated as follows: 
1. To characterize the rrucosal response to uterine infection with 
Streptococcus zooepi derri cus. 2. To define the genetic basis of 
antigenic variation of Streptococcus zooepi derri cus . 3. To 
assess the role of mucociliary currents in protecting the equine 
endometrium f r om i nf ect i on by Streptococcus zooepi derri cus. The 
proposed study consists of inoculating Streptococcus 
zooepi derri cus into the uterus of 5 r epr oduct i vel y healthy mares 
during over 4 estrous cycles. The study... 

healthy mares which have nor rral reproductive tracts and have 
demonstrated the ability to clear a 

streptococcal intrauterine inoculum Prior to each 
i nocul at i on ser um nasal and ut er i ne washes wi I I be col I ect ed f or 
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assessment of Streptococcal specific I gG and I gA. Clearance of 
st r ept ococci wi I I be assessed by a si ngl e quant i t at i ve ut er i ne f I ush 
cul t ure 12 hours post i nocul at i on . Addi t i onal sarrpl i ng wi I I be 
per f or rred pr i or t o t he f i r st i nocul at i on to rror e f i r rrl y est abl i sh a 
baseline, and after the last inoculation to detect a response 
arising sorre weeks after the last infection. I rrrrune responses will be 
assessed by western blotting and ELI SA of collected sarrpl es. Cver the 
experimental period, H1 predicts increasing levels of streptococcal 
I gG and I gA i n rrucosal washi ngs and 

progressively lower nurrbers in uterine flushes following 
inoculation. Twenty three isolates of Streptococcus 
zooepi drri cus have been typed by Srra I restriction enzyme digestion followed 
by pul sed- f i el d gel 

...PROGRESS REPORT SUMVARY: SK, Paccarront i DL, Ei I t s BE, LeBI anc Mvl 
Alteration of the uterine epithelium i nchr oni cal I y infertile mares. 
Animal Reproduction Science 2009 ( under r evi ew) Gor es- Li ndhol m AR , 
Ahl schwedel S, Causey RC, Cal der wood- Mays M andLeBI anc Mvl Effect of 
intra -uterine infusion of di I ut edN- acet yl cyst ei ne on equine 
endometrium Proceedings of the Arrer i canAssoci at i on of Equine Practitioners 



. . . Kel I ey A, St ephenson LA, Opi t z HM, Gui I nrai n S, Ti money J F. I rrrruni sat i on of 
t heequi ne uterus against Streptococcus equi subspecies 
zooepi derri cus usi ngan intranasal attenuated Salmonella 
vect or . 2009 The Vet er i nar y Jour nal ( i n pr ess doi : 1 0. 1 01 6/ j . t vj I . 2009. 05. . . 

DESCRIPTORS: equine; uterus; infertility; streptococcus; 
zooepi derri cus; rruco- ci I i ar y ; rrucosal i rrrruni ty; pf ge 
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A ZEBRAFI SH MODEL OF LANCEFI ELD GROUP C STREPTOCOCCAL PATHOGENESI S 
SUMVARY: (1) Deter nine the I D50 for i nt r arruscul ar {\^ and 
intraperitoneal (IP) routes of infection and corrpare patterns of 
infection and pathogenesis in zebrafish. (2) Demonstrate a correlation 
between specific corrbi nat i ons of phenotype and genotype with 
attenuation in zebrafish. (3) Evaluate the potential for 
r ecorrbi nat i on in vi vo f ol I owi ng co- i nf ect i on of zebr af i sh. . . 

. .. Demonstrate that the BLI S producing S. zoo strain LBC50 and/ or its 
ant i rri cr obi al pr oduct wi I I at t enuat e i nf ect i on wi t h S. equi . W wi I I 
corrpare patterns of pathogenesis using H&E st ai ned sections... 

. . . I D50 of one S. zoo and 2 S. equi strains will be deter rri ned for both 

i nt r arruscul ar (\^ and intraperitoneal (IP) routes of infection 

using 12 groups of 6 zebrafish per strain. Detection of attenuation 

in previously characterized laboratory strains of S. equi will be per for rred 

usi ng 6 gr oups of . . . 

. . . zebr af i sh. Fi nal I y, we wi I I det er rri ne if BLI S or a BLI S- pr oduci ng st r ai n 
of S. zoo attenuates infection with S. equi 

following therapeutic treat rrent of t he wat er or co- i nf ect i on i n gr oups 
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...be per f or rred. PR t he zebrafish host (Danio r ar i o) has been developed. The 

model successfully detects attenuation in strains of S. equi when 

i nj ect ed i nt o the dor sal rruscul at ur e wi t h appr oxi mat el y 1 rri I I i on 

organisms. Survival curves for rrack injected controls (saline), wild 

t ype (VST) st r ai ns and modi f i ed I i ve vacci ne ( VX) st r ai ns wer e corrpar ed 

using Kaplan Meier analysis. A strong affect was observed in fish groups 

i nj ect ed wi t h WT and Vx st r ai ns ver sus nrock i nj ect ed cont r ol s 

( chi squar ed = 21 . 39, p=0. 0009) . Corrpar i son of WT t o VX st r ai ns yi el ded a 

st at i st i cal I y si gni f i cant 

i ncr ease i n rredi an sur vi val t i rre among t he VX i nj ect ed gr oup ( Z = 
-3.173, p=0. 00151). Evaluation of survival curves between a strain of 
Streptococcus equi ssp. zooepi derri cus ( LBC50) isolated in our 
laboratory and WT and VX strains was perforrred. Groups of fish 
i nj ect ed wi t h LBC50 had survi val curves si rri I ar to VX st rai ns wi t h no 
significant difference observed between rredi an survival t i rres of fish 
i nj ect ed wi t h t he VX st r ai n or S. zoo, and a si rri I ar st at i st i cal I y 
si gni f i cant i ncr ease i n rredi an. . . 

... examination of all groups of f i sh i s i n progress; however preliminary 
dat a suggest s t hat f i sh i nj ect ed wi t h W st r ai ns 

demonst r at e r api d rrabi I i zat i on of bact er i a bot h via sept i c spr ead and 
direct extension far ahead of the inflammatory response. Increased 
monocyte trafficking with clearly visible i nt r acyt opl asm c cocci was 
frequently observed in the gill vasculature of groups of fish 
i nocul at ed wi t h WT st r ai ns. IVbnocyt e t r af f i cki ng was not a pr orri nent 
f eat ur e in VX or LBC50 i nj ect ed gr oups. In situ hybr i di zat i on usi ng 
formalin fixed paraffin i rrbedded sections of infected zebrafish remains in 



. .. in situ PCR to increase target availability and amplify signal. 
Promising applications of the zebr af i sh/ st r ept ococcal model include 
high throughput screening for attenuated mutants as possible vaccine 
candidates and may be i nst r urrent al in determining the relative importance 
of . . . 

DESCRIPTORS: streptococcus equi subsp. equi; streptococcus 
equi subsp. zooepi derri cus; zebrafish; danio rerio; strangles; 
ani ma I model; group c streptococcus 



12/3, K/ 22 ( 1 1 em 3 f rom f i I e: 266) 
DI ALCG( R) Fi I e 266: FEDRI P 

Corrp & di st by NTI S, I nt I Copyright All Rights Res. All rts. reserv. 
00723681 

I DENT I FYI NG NO. : 0193155 AGENCY CODE: AGRI C 
Intranasal Vaccination to I rrrruni ze Uterine Mjcosae 
ani ma I physi ol ogy 

ASSOCI ATE I NVESTI GATORS: Causey, R. C 

PERFORM NG ORG : UNI VERSI TY OF MM NE, ANI MM_ AND VETERI NARY 
SCI ENCES, ORCNO, MM NE 04469 

Intranasal Vaccination to Immunize Uterine Mjcosae 
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. . . SUMvARY: To characterize uterine, vaginal and nasal antibody responses 
against Salmonella typhi murium and SzP protein of Streptococcus 
zooepi derri cus M39, following intranasal vaccination of 
Salmonella typhi murium expressing M39 SzP protein. 2. To determine the 
effect of vaccination on uterine clearance of an intrauterine 

challenge of Streptococcus zooepi derri cus M39. Seven mares will 
be vacci nat ed wi t h Sal monel I a t yphi mur i urn pET20- b/ M39, whi ch expr esses t he 
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...early surrrrer of the following year to boost irrrrunity, sarrpl ed to confirm 
boost i ng, and t hen i nt r aut er i nel y chal I enged wi t h 10 bi I I i on col ony 
f or rri ng units of S zooepi derri cus M39. Uterine clearance of the 
chal I enge i nocul um by t he vacci nat ed mar es and t he cont r ol s wi I I be 
corrpared by quantitative cervical culture at 2, 6,12, 48 and 96 hours post 
i nocul at i on. PR and nasal ant i body r esponses agai nst S t yphi rrur i um and 
SzP pr ot ei n of S 

zooepi derri cus M39, following intranasal vaccination of S 
typhi rrur ium expressing M39 SzP protein. Significant findings: Vaccinated 
horses remained normal on... 

... to SzP-M39 were high in serum of all vaccinated horses. Increased 
post - vacci nat i on uterine response to SzP-M39 appeared in 3 horses 
wi t h I ow 

pr e- vacci nat i on ant i - SzP- IVB9 I gA. . . 

... post - vacci nat i on uterine responses were slightly negative. By absorbing 
out cr oss- r eact i ng antibodies to other streptococcal strains in sera, 
we have now been able to detect significant i rmrune respsonses to SzP... 

...met and explanation 2. To deter nine the effect of vaccination on uterine 
cl ear ance of an i nt r aut er i ne chal I enge of S zooepi derri cus M39. 

This is the last phase of the project to be couplet ed. The planned trial 

PROGRESS REPORT SUMVARY: \teber J A, * Crowley IF, Ho mo I a AD, Cpi t z 
Hlvl St ephenson LA, Gui I rrai n S, Ti rroney JF(2005) I rrrruni zat i on of the 
equi neuter us using an intranasal attenuated Sal rronel I a vector. 
( TheVet er i nar y Journal - under r evi ew) . Causey R, Artiushin S, V6ber J, 
Cpi t z M Crowley I, Horrol a A, Stephenson L, Gui I rrai n S, Ti rroney J. 
Intranasal Vaccination of Mares toProtect Against Streptococcal 
Uterine Infections. (Eighth Annual Conf er ence of Vaccine Research, National 
Foundat i on of I nf ect i ous 
Di seases, May 4- 6. . . 

... Horrol a A, Stephenson L, Gui I rrai n S, Ti rroney J. The Uterine Mjcosal 
I rrrruneResponse in IVares Following Intranasal Vaccination. (Society 
f or Ther i ogenol ogy Annual Conference August 2004). 
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antibody reaction; efficacy; subuni t vaccines; clearance rate; animal 

physi ol ogy 
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